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h.O., declare and say as follows: ) 

Ph p. by the Department of Biochemfetry of the Michi^ 

4. My scientific Curriculum Vitae is attached to and foims 

(Exhibit A)... 

ployed by Genentech, Inc. where my job title is Staff ' 
; . .leritech in 1999, one of my primaiy responsibilities has 

's Tiimor.'Antigen Project, which is a large research project 
^.cntifying tumor cell markers that £uid iise as targ^ for 

/caLment of cancer in humans. 

;i Antigen Project, my laboratory has been analyzing 

arious genes in tumor cells relative to normal cells, 
li is to identify proteins, that are abundantly expressed 

^Ji at are either (i) not expressed, or (ii) expressed at 
.... ing normal cells. We call such differentially expressed- 

- leihs", When such a tumor antigen protein is 

c . jin antibody that recognizes and binds to that protein. 
. .. 41 ti^e diagnosis of human canc^ and. noay ultimately 

- utic in the treatment Of human canc^. 

. search conducted by Genentech's Tumor Antigen 
\ ar ie ty of scientific techniques for detecting and' 

. p.^cssion in human tumor cells relative to normal cells, 
. d protein levels. An important example of one such * ; 

and widely used technique of microam^ analysis 

iiicly usefid'for the identification of mKNA moleeCfles 
. sed in one tissue or cell type relative to another. In die 

.(licroarray analysis, we have identified 
; . ..scripts that are present in himian tumor cells at 
. in in corriesporiding normal human cells. To date, we 

-it bind to about 30 of the tumor antigeivprotein? 

. . i ul 1 y expressed gene transcripts and have iised tiiese 

cicrmine the level of production of these tumor 
; vn cancei: cells and corresponding normal cells. We 

s of mRNA and protein in both the tumor and noimal 

roiein expression analyses described in piaragraph 4 
i .ere is a strong correlation between changes in the 
' particular cell type and the level of protein 
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in that cell type. In appix)ximately 80% of our 
1 tliat increases in the level of a particular tflJRNA 
a Lie level of protein expressed from timt mRNA when 
n: pared with their con-esponding normal cells* 

experience accumulated in niore than 20 years of 
discussed in paragraphs 4 and 5 above and my , 
cieniific literature, it is my considered scientific 
. ;s, an increased level of liiRNA in a tuinor cell relative 
cl i relates to a similar increase in abuindance of the ' 
r cell relative to the normal cell. In fact, it remains a 
biology that increased mRNA levels are predictive of 
j1 s of the. encoded protein. While ther^ have been 
ur which such a correlation does not exist, it is. my 
exceptions to the commonly understood rgeneral rule 
are predictive of corresponding increased levels of the 

J I statements made herein of my ovvn knowledge are 
ade on information or belieif are believed to be true, 
:nls were made with the knowledge that/willful iGdse 
a Je are puipshable by fine or imprisoiunent, or both, 
3 ^ 3 of the United States Code and that such willfiil 
- :c y al idity of the application or any patent issued 
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phenomenon at t>oth the transcription and translation Jevete. 
High throughput array studies of the breast cancer ceil Urie 
BT474 has suggested that there Is a conrelation betwton 
DMA copy numbers and g^ne expression Ir^ h^ly amplified 
areas (2), and studies of Individual, genes In solid tumors 
have revealed a QoOdxsSrreiatlon between eene dose and 
flr»RNA or protein levels in the case of c-erb-as, cycitfh ctl, 
ems 7. and N^nyc 0-5)» Hovkfever. a high cycRn Dl piotein 
expression has been observed without aimuttoieoua am- 
. piiflcation (4)^ and a low level of o*myc copy numtser In- 
crease was observed without concontftant c-niyo protein 
overexpresslon (6). . 

In humw; bladder tumom» kaiyptyjA>g. fluores^ by, sfts 
hybridization, and comparative genomic hybrld^eatlon^fHQ^ 
have revealed chromosomal abenrations that eeem to be 
characteristic of certain stages of disease progression. In the 
case of non-lnvash/e pTa ^ransitionai ceiR carcinomas {TCCs), 
this includes toss of chromosome 9 or paite of it» as well as 
loss of Y In males. In minimalty invash/e pTI TOCs, ttie fbi- 
lowing aKefaiioris have been reported: 2q-t lip-, tq-^, . 
iiql3+. 1 7q4. an^ 20q^ (7-12). it has been suggested that 
these reglof^ .hartxsr tumor supprassor genes and onco» 
genes; however, the large chromosomal areas Involved often 
contain many genes. maWng meanlngfU predictions of the 
functional co<|5equences of losses and ^alns^ery difficult. 

In this Investigation weiuive oombined getiome-wkie tech- 
nology for detectSng gehomic galn^ and losses (001^ with ' 
gene expression pfoflilrig technlquea (microanrays and pro- 
teomfcs) to determine the effect of gene copy number on . 
transcript and protein levela In pairs of non-invasNe and Irv 
vaslvQ human bladder TCCs. 

GCPERIMENrAL PROCEDURES 
Ma/en:fl^-8lddcter tumor biopsies, were sampled altor Ix^tonu^ 
consont was obtainad and aner removal of tissue for routine pathoi* 
ogy examfnarton. By ll^ht mfcroaoopy tufnors 335 and 532 wem 
staged by an expedonoed pathologist ea pta (superficial yytpfflary), ' 



' The abbreviations used are: CQK comparallve genonde hybrid- 
Izaiton.TCC. transitional oett carcinoma; lOH, loss Of hatertaygoslty; 
PA-FASP. psoriasis-associated fatty add-bbding prat6b« 2^ 
two-dlm9f\slonal. 
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tabeled reference.DMA (200 ng), and human Cot-1 DfiA po ^fiS worn 
cJonatumd m 37 -C for 5 irtil and applied to d«nah«d nwmrf mrt^ 
opruso slides. Hybildbafiohwaa at 37 *Cf<v 2 da>«. After wasMng, 
th8 slides were counterstained ^th 0.15 iio/ml i^e-diamkfino-a^pho^ 
nyfbidote in an anti-fade solutioa A eeoond tiybridbaiton was per* 
romnodforailtunwsampleeudholhiereeeeliHaMedrsferenM • 
and Texas Red-labetod tu^ior. Dm (nvereftl^^ 
QUifTatipn« detected during Ifie Mtlal tiyMdlzaSoit &ch GGH ax- ^ 
p^mcm/also Included a norml opntroi hytxfdbatlon usbig tknn^ ^ £ 
ceifv Qhtl.texaa Red^abeled nomwl ONA. OTgHal knage anatyefs was 
used 'ib^icferrtlfy chromosomal regions wtth abriomtai ftuoraseanoe 
ratios, indicatlnd reckons of DHA gains and tosses.' Tne evemgs 
grccn:roo Huorcscence intensity ratio profBes were calcuteted using 
four ima^os of each chrornosome (eIgM dvomosomes totaQ with 
ocMTnalUaUon of ihe greenrred fluorescence tntonslty ratio lor the 
enlif e mstaphase and. backgnxjnd conectloit ChromoGome Wentlfl- 
caUon was perfomied based on 4.6-d}am]d<no-2*phenyQndoie band- 
ing patterns. Only Images showing uniform hlgli Intend fluores- 
conco wfth mhilmal bactcground staNng were anaVzad All 
centromeres, p amis of acrocentric cfao m dSBomes^^wd hetemhro* 
mailc regions were excMled f^ Ihe anaJysia. 

RESULTS 



J Comporutivo Genomfc f^^Jzatfon-The CQH analysis 
tdenttned a number of chromosomal gams and losses In the 
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ofTi feft 10 rrgrti are ctromosome (Chn). GGH proffies, gene location and 
..^.Kj me ciironx>som8. A. expmssipn of mRNA in bwaslve twnor 733 as 
esson of mRNA In tnvasJv© tumof 827 Gomparad wOh the norvWaslva 
ituTOTOMA and rK)mwl DMA la shovwatong the length of the chromoa^ 
chromosomes and la surrounded by tftfn cwvea (iidlcaiinQ one standard 
1 (no chaiig«). and the vertfca/ Unn next to It (dbtted) indleate a ratio of 
335 used for comparfson showed altafationsin DMA content the ratio 
or pronto. The co/o^ tar$ reprasants ona gene each^ Identmed iha 
.1 v/wy/.M0L.DK/5data.htme. Thaters MIcata the pmporiad locaSon of 
.0 mvaslvo tumor compared with fha nofvinvaaiva oounterpait; >2-Md 
e). Thfi har to tha f&r right, entltiedCiqprassfonahowaIha laeutt&igehtttga 
t nail of ti-^e genea wer^ up^agutalad Mcft|. at leasi of the ganaa 
..J {omr^e). If agenevva8 '8JbeeminAoneoflhaaafflplaaandpiaatifn"b~ ' 
ui //osc^rccon as t^te corredponded to oiia etandanS dmfaUon toi a doubis 
/c^ions woro oxciuded from data analysla. 

UTP (Enijo) was used, together with tirtat»lad NlPe In tha raacUoa 
FoiiQvrfng ihe vitro traftacriptlon reaction, lha laiincorporatad nu- 
ciooOdod wore removod using RNeaay oolurnna (Oegaf^. 

ATsy Hytrtdizaiion end Scanying'^Amy tiyfartdlzaUoa and 8can» 
ning was rnodined from a previous method (13). 10 ^ of cRNA was 
fragmented at 94 •C lor 35 mm In buffer COntainbg 40 mM Tris 
aceiale, pH 8. 1 . 1 00 mw KOAo. 30 mw MgOAe. Prlorto fiyfarfcttEaUoa 
the fragmonted cRNA in a 6X SSP&T hybridization buffer (t y Nad, 
10 mM Trfa. pH 7^, 0jO0596 THtori), waa heated to 8$ "C for 5 nUn! 
subsequently coofed to 40 'C, and loaded onto ttia AUVmeliU pmbe • 
army cartridge. The probe array waa then incubated for 16 h at 40 *C 
01 coneumt rotation (60 rpm>. lha.proba array waa ajqioeed to 10 
v/ashes tn 6x SSPE-T ai 25 *C«o(lofV8dby4 washaaftlO^x 8SP6-T 
at SO *c. The btoUnyiated cRNA wa& atalned. with a atiBptavrdln- 
phycocr/thfin corvSigata. 10 ^g/ml (MolaeulBr Arobes} h Ox SSPC-T 
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than 2-fold were regarded as informaUve (pig. 1). The density 
of genes along the chromosomes varied, and areas contalfh 
Ing onty one gene excluded from the calo^ations. The 
resolution of the CQH rnethod is. very \gw^ and some of the 
outtler data may be because of the fact that the bouidartee of 
the chrot nosonnal at^errotions are not known at h^h resotutlofL 
Two £ots of catcidatidns were made from the data For the 
first set we used CGH atteraUons as the Independent variable 
and estimated the frequency of eaqnesdon alterations In these 
chrornosomal areas. In general, areas with a strong gain of 
chronrK3somaI material contained a duster of genes ha^ng 
increased mRNA expression. For example, jMsth chromo- 
comos 1 q2l -q25< 2p arSd gq, showed « relative gain of more 
than 100% in OWK copy numt>er that was accompanied by 
increased mRNA expnesston lev^ In the two tumor patrs Q^ 
.1). In most cases. chromosQpial gains detected by CQH weig 
accompanied by an (ncreaised level of transcripts In t)Oth 
TCCs 733 (n%) and 827 (8096) (Table I, fopj. (^tvomosomal 
loGsos, on the other hand, wem not accompanied t>y de- 
creased expression !n several cases, arxJ were often, regis- 
tered as having unartered FINA levels (Table I, top). The Inabfi^ 
!ty to detect RNA expression changes In these cases was not 
because of fewer genes mapping to the lost regions (data not 
*ohov/n). 

In the second set of calcuimioiis we selected expression 
alterations above 2-fotd as the Indispendent variable and es* 
timated the frequency of CQH alterBtlons In these areas. As 
above, we found that Increased transcript expression corre^ 
iaied v/iih gain of chromosomal material (TCC 733, 6996 and 
TCC 827, 59%), whereas reduced expression was often de- 
tecte<l in areas wtth unaltered CQH ratios (Table I. boftom). 
Furthormore« as a control we looked at areas with no alter- 
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t>e€^use of other non-strtictuml mechanUnris regulating tran- 
scdption, we exarnined two microaatellltes positioned at i^uo- 
mosome iq2&-32 and two at dvonrasome 2p22. Loss of 
heterozygosity (tOH) was found at both 1q25 and at 2p22 
Indicating that minor deleted areas were not detected With the 
resolution of CGH (Rg. 3). Additionally, chromosonie 2p In 
TCC 733 showed a CGH pattern of galiVino change/gain of 
DNA that correlated with tranacrtpt kicrease/decreaae/in^ 
crease. Thus, for the areas showing Increased expression 
there v/as a correlation with the DNA copy number alterations 
(Rg. 1^}. A3 indicated above, the mRhlAdecraaseol^sefvad in 
the middle of the chromosomal .^aln was k>ecaijsa of LOH» 
imply ng thlt one of the mecKanlsme for mRNA 4own-fegti* 
tation may be regions that have undergone smaller losses of 
• chrornosomal matertal. However, tfUs cannot be detected With 
the rcsok/tion of the CGH method. . 

In both TCC 733 and TCC 827, the telomerte end of chro- 
mosome lip showed a normal ratio in the CGH analysis; 
however, ciust^ of five and three genes» respectively, lost 
their expression. Two mlcrosatetRtes (D11S1760/D11$922) 
posi limned close to MUC2, IGF2, and cathepsin D tndteated 
LOH the nx35t likely mechanism b^hd the loss.of expres- 

slon (data not shown). 

A o^Juced expression of mRNA ot>$erved In TCC 733 at 
chfOi.)asome3 3q24, 11p11. 12p12.2, 12q21.1» and 16q24 
and in TCC 827 at chromosome 11p1&5. 12p11, 16q11^ 
and I eq 12 was also examined for ^uombsornal tosses using 
microsateiiites positioned as close as possible to the gene lod 



Molecular i (Mlutar Anoleom/tos 1 1 41 



Qene Cop: 



pU, an 



jirt Uvels 



•J 



w> - • 

■ Mi 
733 shoN%'ir>Q • 

M by Dis:^* 

number 38 i . 
number 41 in ; 
to general /4 
ehowtng to . li 
dose to miu -^^ 

from noi'Tn*. 

parliaRy toi . 

showing n 
posltlontKl 

transcript!, 
may be c 
ffetef/o/: 
2D-PAGe . 

using fres. . 
proteins f V 



t I 



i jr. 



I a: 



My 



liar 

,f>o 
)3e 
27 
\Q 
jor 
;od 
•he 
• Is 



to 
It 

.IS 



.11 



c o 



A o 



Reduced 

protein • 



Ra 4. Correlation betvireen protein levels «s judged by 20- 
PAGE and transcript ratio. For comparison proteins were dMded In 
ttvee groups, unaltered In leva! or uih'or dowiwegulated {fiomonttf 
ox/s). iho mRNA ratio as detefmlnsd by oOgonucleotida amys was 
plotted for each gene (vsrtfeaf axi^ mRNAs thai «m soorad as 
present (n both tumors used for the ratio calciilaAlon; ii.mRN^ 
were scored as absent In the Invsslve lumon (along Aovft^ 
as Bb^ont bi nonwnvative reference ^ of flgurai). Two different 
scafings wof^ used to exclude scaBng as a oonfounder. TCCo 827 
and 532 (iui) were scsM with beclcgpound euppreaaloa and TGCs 

' 733 and 335 <OC9 were scaled without euppressioa Both compari- 
sons sh,owcKJ htlghiy slgnfficant {p < QuOO^ diffePBncee'in mRNA ratios 
beiwe^;;) tUi yfoups. Piotelne eho^ were es IbBows: Oioup A (from 
/e/f), pr^spitogiuoomutose-t, ^utashkvie translierase Class jinimtber 
A, iQity adO'binding protein homologue, oytokeroUn 16, end cyto- 
Koratin ) 3; o (trom /ei^, fatty actd-blncSng protein homolo9je» 25-kDa . 
heat st.ocK pf^tetn, cytokeratin 13, andcalcy6Sn;C^from/lB/1}4 creno- 
Use. ht^f{\iP 81. heat shock pcoteiti, 14*3^^ and 

pre-mj .. i/\ spHdng tactoc O. mefiothsSal karallR K7 (type 10; C (Irom 
top), g! jtai)ik>ne S-lransferase-ir and meaoMal harstin K7 (t^lQ; 
f (from top and to/t), adenylyl cydase-assodated protebi. E-oadharin. 
Keratin to, cajQisartn, phosphogtyeareid muiaaa^.anna)dn IV. cy-* 
to&kekiai r-actin. hnRNP At, tntagrel membrane protein cabwdn 
(IPdQ), ;ASmP braln-type dattvfn light chain-a. hnRNP F. 70-lcDa 
titjat 6 .ocK protein, heterogeneous nuclear ribonudeoprolein A/B. 
tmnslr. j jnaJty controfled tumor prot^. Iver glyc6rekle^yd»-3-f^ioe- 
phaia jij.'o'drogQnase, keratin a. aldehyde reductase^ and Kla,K- 
ATPa^ . ^ ) subuoit; 0, (from fop and iWQ, TCP20. cal^zzarin. 70- 
KOa h.-it sfiocK ofotein, calnexJn, hnRNiP* Hr ^tokerglM 15, ATP 
c/nthn^v. koraiin 1 Q. trtosephosphate tsomerase^ hnRNP F« Bver glyc- 
eraJdo;.)de -3 -phosphatase dehydrogenase* gtutaMone S-trsnsfer- 
ase- IT, .uxi Keratin 8; H (from feff), ^asma gelsoilrv eiutoanDgen cat- 
ruiicu!i.i. mioredoxin, endf^D-fr-dependemiShydroxyproetaglancfti 
denyci ^onaio; f (from fop), profyt 4*hydrcxy(ase ^-subunft, cyto- 
Kct&iit. cytokeratin 17. prehtbitlon* and fiucto^ 1»6-blphoe- 
phata. : J Hnn&xin II; K. annaxin IV; L (&om top and tefl), 904(Da heat 
bho:K .ruteln. prTDlyl 4-hydroxyia9e ^-6ubtlnltt o-enotasa^ ORP 78» 

' cycior .ilin, and cofiOn. 

gradic t. aod having a known chromosomal tecation, were 
select i ^or analysis In the TCC pair 827/532. Protetna were 
ideniii J by a ccmbinatton of methods (see "Experimental 
Procc ? .resH. In general there was a highly significant ccm* 
lotion < o.oo5)beNveerimRNAandprotelna)teratfons^. 
A), o one gene showed dlsaoreement between transcHpt 
astor. >n and protein alteration. Bccept for a groi4> of cyto- 
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keratins encoded by genes on chronnesome 17 (Hg. 6) the 
analyzed protdna did not belong to a paillouler fanilly* ^ waQ 
focused proteins whose genes had a know ehromoeonnal 

i6catk>n w ero detected In TCCs 733 and 33$. end of these 19 
corretaiod (p < 0.005) wtth the mRNA changes detected using 
the arrays (Rg* 4). For example, PA-FABP was highly ex- 
pressed in the non-lnvastve TCC 335 but lost (n the Invasive 
countcipart (TCC 733; eee Fig. 5). Ihtf srr^ler niflnber of 
pxotelns detected In both 733 and 335 Was because of the ' 
s'naiior siza oi Uiq btopeles that were avaHabfe. 

1 \ chiorrtosomal regions where CQM showed abeiTatlons 
that conoi»ponded .to the changes In transcifpt levels also 
St ov/cd corresponding changes In the protein level (Table II). . 
These regions included genes that encode proteins lhat are 
found to bo frequently altered b bladdo' cancer, namely 
cyioKurotino 17 and 20. annexlns II and IV. and the fatty 
acid bindij^ proteins PA-FABP arid FBP1. Fborof these pro- 
teins v/ere encoded by genes In chromosome 17q» a fro- 
quen !/ amplified chromosomal area In Invasive bladder 

OlSCUSSIOM 

Mcjt hurnon cancers have abnonnal DMA content having 
\or.\ I zi iQ chromosomal paits and gpalned others* The present 
tt jC; . f o vI Jes some evidence as to the effect of these gains 
a.nd ; :sc'P.on gepe expresslpn In two pairs erf non-lnyacslye 
and liv/asK'G T(Xs using high throu(^iput expres^n ttrays 
end otLjniics. In cdmtrfnation with CQH* In general, the 
resui showed that there Is a dear MMduai rsgulatkxi d the 
mRf lA ox{^esslon of single genes. v4iich in some cases was 
superimposed by a DMA copy number jBfrecL Inmost cases, 
genes I x atcd In chromospmai areas with gains often exhib- 
iied (i.-reaocd mRNA exjsresslon. whereas ereas showbtg 
' c: :hc//odeitherno change or a radireed mRNA expres- 
sion, /^e latter might be because of the fact that losses nfk)st 
cfiei . ve fcstHded to toss of one allele, and the cut-off point 
izi ^ action of expression afteratlons was a 2-fidd change, 
ihu*. inb at the border of detection. In scleral cases, how-* 
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a/rn and that the.useof cONAinlcroaffayafofanarysIsof Ona 
«)py number changes wffi reach a reaolutton that can resole 
these changes, as has recently been proposed The outlier 
data were not more frequent at the boundaries of the COH 
aberrations. Ai present we do not know the mechanlsin be- 
hind chromosomai aneuplofdy and cannot predict v^ether 
d.romosomai gains wfll be transcribed to a larger cxtent thiw 
tl^ two naUveaJieJes,Amebhantem as genetic Imprint has 
an Impact on the expression level m nomiai ceila and Is often 
reui^ced m tumors. However, the relation between Imprlntlna 
0. ... ga.n oJ chromosofhal material is not known. 

V. u < u^^ar J It as astrength of this Investigation that wo were 
obio !y comparo invasJve tumora to ben^n tumors rather than 
tc nor.. . J uroLhellum. as the tumors stiKlIed were bWoolcaJly 
^ </ c ..io and probably may represent successive steps In 
t - pr.. .e:>i:Jon of bladder carreer. Despite the limned amount 
0. U^s^ i:^'S>ue available Itwas possible to applythree different 
=.tr :c c me art methods. The observed ponrefatlon betv^ 
. ^ . number and mRNA expression Is remarkable when 
eni that dtfferent pieces of the tumor b(op*s were 
.0 different sets of expeifmenta. Thfe Indkate that 
f «:>^ are relatfvely homogenous, a notkxi reb^ 
- J t;/ CGH and LOH data that ^K)wad a remarkable 
, 3\cn between tumors and c&tant metastasis t10» 2^ 
fL .v cases analyzed, mRNA. and protein levels 
' - ^.^fjWng con-espondence although In some cases 
. Jiscf epandes that m^ be attrlbuttti to trarislaubnal 
^v;st.transla«onal processing, protein degrada* 
-on^binatfon of these. Some tmseripla belong to 
. ^^ utecJ mRNA pools* which are associated with f^w 
-^!y Inactive ilbosomes; these pools, however, 
rare (24). Protein degradation, for example, may 
'5'tx5ftant.ln the case of polypeptides with a short 
\c.g. signaling proteins). A poor conelatlon between 
. J pfoioin levels was found fn liver celts as deter- 
/ arrays arid 2D-PAGE (25). and a moderate correla* 
I . vccnlJy reported by {deker efaiL (26) In ye^ 
51 ngh/, our study revealed a much beQar conflation 
. jained chromosomal areas and bidreased mRMA 
' . t)(?t//oen loss of chremosonial«ieas and reduced 
. ^Is In general the level of OSH change determined 
. to delect a change In trariscript, One posstttle 
i.. . could be that by kjsing one allele the change In 
. -o! is not so dramatki as compared with gain of 
. '.vhlch can be rather imtlmltad and may lead to a 
^ . J Incroase In gene copy number resuWng In a much 
• v a-t on transcript level, the latter would be much 
- - ,»tt>ci on the expression anays as the cut-off point 
-J ui a 2-fo!dIevelsoasnoltobefalasedbynolseon 
^onstructkjn of an-ays with a better signal to noise 
.In the future. allow detection of lesser than 2.fold 
... In transcript levels, a feature that may fadtttate the 
of the effect of k>ss of chromosomal areas on tran- 
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<rent regions of DNA amplification have been mapped Iq 
nt acer by CGH^ (9» 10)..However, these an^licons are often 
* ii I -oorly Ji' r ^ncd, and iheir IzEpact on gene eocpresaios itmaini 

>thes:;c j u 1 1 g€npme'\yide identification of ttioae geiie 
c hang t:s ih t are attributable to tmdeitying gene copy ' 
. .ruiionj would highU^t tnnscnpta that are. actively in- 
hc causaiioD or maintenance of the malignant pbeno^pe. 
: : . y such tmnscxipts, we a{^lied a combioalioB of cDNA and 
roarrDys to: (a) dctennine the global impact Ihat gene copy 
n iatioQ pi Ays in bieast cancer develop'mditaiid progtes^on; 
! noTy J characterize those genes, whose mRNAccpres- 
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T>« black hjriiomaS Oif iadicatcsa ndo of l.€^ rtd.Kjtx, % vtdo MSl 
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J fjoni ihz dnaiysis and were treated, as nxi^^g values. The 
f n^jorc^cc '.cc ration were used.to dofioc ctitpoiou fioir iacmic<V 
y nu:..bcr. Gcucs wiib CCH ratio >1.43 (rtpreseatiiig the vppa 
i i ri'.ios ucrj^s al) cxpornscots) wc^ coasidocd CO be amplified^ 
h niuo <p.y3 (rcpFcaentifig.die Ibwi* 554) wmcon^idecedio be 



AHitysij of CGH and cDNA Microarray Data. To* evaluate 
• of copy nun.bcr alteratioAs oo gene expressioD, we. applied die 
iiticiii 'B|>{>cu'<ich. COH and cDHA cabVited intaisity fatioa wen 
.•j and notTniilizedUiing qtedian centering of tbe vahies in eacb 
'.crmorc, c O.N A ratios for each gene across all 14 cell Unes weze 
-.1. For r "h gene, tho CGH data wofo represeatc^ by a vector 
-d 1 for ii . { ItficatioQ (ratio, >1.43) and 0 for. no ampliftcadon. 

ccrr^V 'cd wid) gene expression usiog the aiglttl-to-ooiBe 
\Vc caJqii u. j a weight, w^' for eacb gCM MLjbllprwR 



xng,.-^ ... 

, onu /'i^V- <^/o denote the means and SDs for the exprcssioii 
, \tf\c6 a: 1 oncmplificd cell liacs, jcespecdvdiy. To.issess die 
iTicancc . f tch weight, we pciformed 10,000 random pcmti- 
:m >. c . The prob^ility that a gene had a larger or e^eJ 
iuiu {^.rii.jLiiion than die origmai wci^'wai.deiiotcd by a A 
J tiuiicMN k II siroog asiociatioo batwcen geae tepcciaiea nd 

.x)ca!i/..i(J .n.of cDNA CloBfis and AmpSceir Mappiqg, Eicb 
(.n Uk inicrcsinBy was assigned to a Uaigene clusler ttsiqg Qie 
M I A dAt Abase of genomic sequence aHgnmcst isfoniatiott 
.ucuccs V created froin the August 2001 IxeeaDe <^ifae Uni- 
<^ -njz's GoldenPatb database,^ Tbe chromjQSoise Kid 
» cn.!: L . t '\ clone were then retrieved by reblin^ fliese'data 

vv ; J J sLs a CGH copy number ratio >ijl> io.ai least two 

t.vo t :. jic cell lioesor aCCH ratio >2;0ia ttbaatlbco 
. in d .;tn^ .c .c!) Line. Tbe ampltcoa start and end positions wera • 
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validated, with lq21, 17ql2-421.2i 17q22^q23^> 26ql3.I, 
.2 regions being most commonly enpiified. Furthermoie, 
rics of these ampiicons were precisely ddineate<L. Id 8d^ 
cl ampltcoiis^were itientifiej Bt.9pl3 (3ft.dS-39.25 Mb), 

.3 (52.47-55,80 Mb), 

dcntificailoD of PoUtiye Ampliflcatioa Wgtt Genes. 

7CGH mi c foamy technique enable^ the direct oonil^ 
y number and expression data^oii a gene-by-gene bads 
. I he genome. We dii]ectly annotated hi^-resoliitiott 
vs iih pcnc expression data using color coding. Fig. 2C 
rnost of the amplified genes iii the MCP-7 breast cancer 
I lpl3. i:q22-rq23» and' 20q.l3 were' bi^l^ ovmx- 
vitw of cbtx)moson)e 7 io t&o cell line 

EC PR ihe most.highiy overexpressed and axnplified 
)-p i? (P - . 3^). In BT-474, the two known amplicona 
nd I7q2*-q23 contained numeroiu. highly overcx- 
•ji (rit^. 35). In addition, several gcne:s,. including the 
^ -iv^ f{0XB2 aDd >^dJCB7, weir highly aa^lified in a 
•jn icscrib ! independent ainp!icon.al.l7<i2i.3. HOXB? 
iticnlly.a, plificd (as validated by.RSH, Fig. ^S, inseO 
vcrcAprtr: (as verified.by RT-PCR, data not shown) 
U ACC8 1 and 2R-75-30 cells. furtiiennoRtrtlMfl novel. 
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... columns, or by phenol/ehloroform extraction 
■.ol predpitation. 
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? hiunan gcaes (1^ .UnlOene dnsteis). The 
. cicd with Cy3) for each hybridoatlon was nor- 

yie DNA from a single donor. Tlie fishricatlbo 
TT c ;)riays and the labeling and t^ybridtration of 

ive been described (8). 

;3P Pof Wcni. Hybridized arrays were scanned 
:i«r (Axon lostnnnents, FostcrOty, CAX and 
' (test/reference) calculated using scanalyzb 
c Bi hitp://rana JW.gov). Fluorescence latios 
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"cncc intensities more than 20^ «boveback* 
icrcd reliable. DNA copy ntnnber profiles 
•Hen Qtly from baclqgrouad ratios measured In 
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• v/ Fluorescence Ratios in the supporting 
< . indicated, DNA copy number profiles are 
average (symmetric 5-nearest nelgbbofs). 
r rraycd human cDNAs were assigned by 
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genetic studies (refe. a complete listhig 
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.nation oo the PNAS web site). The total 
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